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Of Mar TR i General, CokEs fox, &c. 


HE deſign is to give a Courſe of Lectures in 
Natural Philoſophy, a ſcience which makes us 
acquainted with many of the laws by which the alwiſe 
Creator governs the material world; a ſcience well 
adapted to, and worthy the employment of a rational 
mind. 

No one, who i is deſirous of knowledge, ſhould be 
ignorant of Natural Philoſophy. 

A conſiderable acquaintance with this ſcience may 
now be eaſily acquired, 

In this courſe, my deſign, at the ſame time as I 
would willingly entertain, is to prove a regular chain 
of propoſitions, whereby Ladies and Gentlemen, 
without any previous knowledge of theſe ſubjects, may 
readily underſtand the principal phenomena of nature, 
which have been diſcovered by the moſt learned philo- 
ſophers in ſeveral ages. 

Sir Iſaac Newton has alone made more important 
diſcoveries, and cleared more difficulties in his Prin- 
cipia and Optics, than all the philoſophers who were 
before him. 

It is neceſſary that every perſon who would under- 
ſtand Natural Philoſophy, Geography, and Aſtronomy, 
ſhould know ſomething of Geometry. 

Similar ſurfaces are in proportion as the ſquares of 
their like ſides, 
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4 L ECTURE I. continued. 


Sicilar folids are in p portion to each other as the 
| cubes. of their like ſides. . 


N. B. For the ſake of young 8 &c. when 


a term is made uſe of in the lectures, which it is 
ſuppoſed may not be generally underſtood, care will 
be taken to explain it; and this, it is hoped, will be 


excuſed by our more learned auditors. 
MaTTEeR or body has both extenſian and reſiſtance. 
Matter is indefinitely diviſible. 

An inch diviſible into 274,625,000 viſible parts. 
Lavender ſo divided as to fill a ſpace of 3456 mil- 

lions of times its natural bulk, &c. 

There are in nature ſeveral powers called Ange 

TIONS; as that of CohEs TON, MacneTISM, Gravity, 


and ELEOTRIc Ir, which will be treated of id ue 
courſe; but in this lecture we ſhall treat only of Cohe- 
ſion, viz. that power by which the particles of . 


adhere and form bodies. 


This may be ſhewn in ſeveral inſtances, as by the 


adheſion of leaden balls, cements, folders, &c. riſe 
of water in capillary tubes, vegetables, &c. 


There is both an attradive and repulſive power in 
nature, on eh 2 the paipgpal ene in 


chemiſtry. | 


The am le power of coheſion in dient poche 
is different; as for inſtance, the particles of water are 


attracted more by glaſs than by each other; but the 
particles of quickſilver are more attracted by them- 
{elves than by glaſs. 


Hence may be illuſtrated the ſolution of hodieg 3 in 


menſtruums. ln. 
The Vitriolic Acid attracts the particles 4 
more ſtrongly than of filver; copper more than mer- 

cury; iron more than copper; calcareous earth more 

than 1 wen; and fixed alkali more e than either, &c. 


LECTURE . continued. 5 


The Nitrous Acid attracts quickſilver more than 
filver; copper more than quickſilver; lead more than 
copper; iron more than lead; calcareous earth more 
than iron; and fixed alkali more than either, &c. &c. 
s may be ſeen in chemical writers, in their tables of 
"atiraZion, as called by ſome, or of affinities, as named 
by others. 

The aſcent of ſmoke, vapours, &c. 

The air has a power of attracting and diſſolving 
water, 

Of dew, rain, ſnow, hail, and miſt or fags, 

The vapours which are raiſed and ſuſpended during 
the heat of the day, are precipitated by cold in the 
night, and coaleſce into drops of Dew. 

If the air is ſufficiently cold ſo as to freeze, the drops 
of dew become frozen, and ſo the trees, ſhrubs, &c. 
appear froſted, called a WHITE or Hoary FRosr. 

If the vapours, &c. raiſe pretty high in the atmo- 


| ſphere by the wind, &c. where there is not heat 


enough to keep them in a diſſolved ſtate, they form 
CLovups, = 
When the clouds are much increaſed by a continual 
addition of vapour, and their particles are driven cloſe 
together by the impulſe of the wind, they will run 
into drops heavier than the air, and fall down in ſhowers 


of Rain. 


If the clouds are frozen before they are hed 


into drops, and then ate driven together and con- 


denſed ſo as to become heavier than the air, they muſt 
fall down in flakes of Snow, 


But if the watery particles are formed into drops of 


rain, and then are frozen, they deſend in ſhowers of 


Hair. 
When the air near the ſurface of the earth is replete 
with vapours and a cold breeze ſprings up, as it often 
does, 
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does, from the ſea, rivers, &c. the ſolution of theſe 
vapours is checked, and clouds are formed in the 
loweſt part of the atmoſphere, and are then by us 
called Misr or Foc: But when the ſun has given a 


ſufficient degree of warmth to the air; it again diſ-, 
ſolves thoſe watery particles, and 1t generally clears ups 


Method of impregnating water with fixed air, and 
thereby to make artificial Pyrmont or Seltzer water. 

To foliate looking glaſs. 

Method of ſilvering metals, &c. 


LECTURE 1. 
Of MAGNETISM and GRAVITY. 


HE attraction of the MacneT or LoapsToNE is 
| peculiar to iron or iron ore. 

Artificial magnets are more eaſily procured, and 
more convenient than the natural ſtone, 
Every magnet has 20 poles; and if the magnet is 
freely ſuſpended, one will tend towards the north, and 


is therefore called the north pole; and the other, which 


tends towards the ſouth, is called the ſouth pole of 
the magnet. 
Either pole of a magnet will attradt i iron. 


The magnetic power acts through all bodies but 


iron. 


nets. For diſtinction ſake let us call the north pole of 
a magnet poſitive, the ſouth pole negative; then we 
may ſay a poſitive and a negative will attract each 
other; but two poſitives, or two negatives, will repel. 
At London, in the year 1580, the magnetic needle 
pointed 119 15 eaſtward of the true north, but now 
puns about 21 degrees weſtward; this is called the 


variation 


There is an artraltlive and repulſive power in mag- 
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variation of the compals, and is different at different 
places in the ſame time. 
9 Steel needles, which would hang in an horizontal 
| poſition before touching, will dip when the magnetic 
virtue is communicated to them. 
0 The magnetic virtue may be deſtroyed or reſtored. 
Iron bars acquire a magnetic virtue by * 
long in one poſition. | 
Poſition of iron filings at the poles and equator of 
one or two magnets. 
Method of making artificial magnets. 
The MomenTum of a body in motion is expreſſed 
by the product of the number expreſſing the weight 
or quantity of matter into the number expreſling its 
velocity. 


Sir Is AAc NEwToON's Laws of Motion. 
Law 1. Every body, in proportion to its quantity 
of matter, perleveres 1 in its preſent ſtate of reſt, or of 
uniform motion in a right line, unleſs it be. com- 
pelled to change that ſtate by forces impreſſed thereon. 
Law 2. Whatever motion, or alteration of motion, 
is produced in any body, it is always proportional to, 
and in direction of the moving force impreſſed, _ 
Law 3. To every action there is always oppoſed an 
equal re- action; or, in other words, the mutual actions 
of two bodies upon each other are always equal and 
contrary. N 
By the preceding laws may be eaſily explained the 
nature of ſwimming, rowing, and flying; alſo com- 
pound motion, as of a ſhip failing in a current. 


The ATTRACTION of GRAVITY. 


The Attraction of Gravity, and the Intenſeneſs of 
Light and Odours, decreaſe as the ſquare o the dil 
« tance increafes, 


A 
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A heavy body let fall freely from a ſtate of reſt, 
falls 3 the ſpace of 16 feet and a tenth f in the 


firſt ſecond of time. 


The ſpaces fallen through each ſrevma are as the 
odd numbers, 1, 3, 5, 7, 9, &. 1 

The ſpaces deſcribed by falling bodies are as the a 
ſquares of the times. 

Hence may be found the height of a ſea cliff, &c. 
by obſerving the time a ſtone is falling. 

A Projectile, or a ball fired out of a gun or mortar, 


abſtracting from the reſiſtance of the air, deſcribes a 
curve, called by mathematicians a Parabola. And if 


at going out of the gun it makes with the horizontal 
plane an angle'of 45 degrees, the diſtance it falls off, 


called the amplitude, will be greater than if fired at 
any other angle, 


Of PanDULUMs. 


The times of vibration in a curve, called a Cycloid, 
will be the ſame, whether the pendulum deſcribes 
longer or ſhorter arches. 

A pendulum, 39 inches and 2 tenths in length, in 
England, vibrates ſeconds of time, 

The times of vibration of e are as the ſquae 
root of their length. 

The weight of the bob makes no alteration i in the 
time of vibration. 

To determine the center of oſcillation or XN ; 


| alſo the center of percuſſion, or the place in a ſtick 


which will give the greateſt blow. 
Metals expand by heat, and contract by cold. 
According to Dr. Deſaguliers, if iron lengthens 80 
parts, [ſteel will lengthen with the ſame degree of heat 


85 ſuch parts, copper 89, braſs x10, iron 153 lead 185. 
In 


LECTURE II. continued; 9 


In Mr. Ellicot's pyrometer, which we make uſe of, 
if the metal lengthens the 7200th part of an inch, it 
will move the index one degree. 


| CenTixs of Gravity and MAGNITUDE: 


The center of gravity being ſupported, the body 
will not fall. 

The center of gravity always deſcends, notwith= 
ſtanding the double cone appearing to go up hill. 

Line of direction. 

Why ſome bodies ſtand, others fall, ſome ſlide, 

and others roll. 
Center of gravity of a triangle, &c. 

To find mechanically the center of gravity of an 

trregular figure. 
Of the Bal AN CE, or Common Scales, 

In the balance and ſteel- yard there will be an equi- 
librium, when the weight multiplied by its diſtance 
from the fulcrum dn one fide, is equal to the product 
of the weight and dittance from the fulerum on the 
other ſide. 

If ſeveral weights are hung on, the ſum of the mo- 
mentums on one fide muſt be equal to the ſum of the 


momentums on the other fide; 
To diſcover a falſe balance. 


LECTURE III. 
| The Mtctanic POWERS. 
| MN DIRT, of the lever. 
- Three ſorts: 1ſt. Is when the fulcrum or cen- 
ter on which ĩt turns, is between the weight and power; 


as ſciſſars, &c. 
| B 2d Kind, 
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10 LECTURE III. continued. 

2d Kind, when the fulcrum is at one end, the 
power at the other, and the 188 between them; as 
doors, &c. 

zd Kind, when the fulcrum is at one end, the 
weight at the other, and the power or hand between 
them; as in tweezers, raiſing a ladder, &c. 

Of the HAN D-BARROw. 

How a weak man may carry a part (only propor- 
tionable to his ſtrength) of the ſame burden with a 
{trong man. 

How horſes of unequal ſtrength may draw equally. 

Of the HeBsTock, a German machine. 

Of PuLLI1ts, or common ſhip blocks, whether ingly 
or variouſly combined. 

The Wu EL and Axis, as the wheel for raiſing 
water out of wells, or the capſtane and windlaſs of a 


The IneLineD Pr ANE, as ſlips at wharfs for draw- 


ing up of maſts, &c. 


Of friction. | 

The Wepce for foliniog wood, &c. 

The Screw. - 

In all theſe machines, and alſo in compound ma- 
chines, as Cx Ax Es, &c. there will be an equilibrium, 


when the momentum of the power is equal to that of 


the weight; or, in other words, as much leſs power will 
ſtuſtain the weight, as the velocity of the power is 
is greater than the velocity of the weight. 
Of WHEEL-CARRIAGES. 
Large wheels leſſen, or more eaſily overcome an 
obſtacle than ſmall wheels, Kc. | 
A Crane ſhewn, in which one hundred will ſuſtain 


40 hundred, or two tons 
A 


LECTURE III. continued. 11 


> A machine with which one hundred would ſuſtain 
2530 hundred, or 126 tons, &c. 


Ab CTURE IV, 
| HyprosTATics and HYDRAULICS, or Pro- 
perties of F luids in general. 


YDROSTATICS is the {cience which dender 


the equilibrium and preſſure of fluids in gene- 
ral; and Hypravrics treats of the running of fluids, 
through holes, &c. . 


A Frvip is a body that yields to any impreſſed 
force, and whoſe parts, by yielding, are eaſily ſepa- 
rated from each other, 

A Liquid is a fluid which acquires a ſurface paral- 
lel to the ſurface of the earth, and has the peculiar 
quality of adhering io, and wetting moſt bodies im- 
merſed in it. 

Some bodies are very compreſſible, as air; and 
others, as water, admit of very little compreſſion ; ſo 
that it may in all machines be looked on as incom- 
preſſible. 

Io explain the principles of Hydoalacics, fide 
contained in veſſels may be conſidered as divided into 
ſeveral horizontal planes, or imaginary ſurfaces. 

Hence fluids gravitate, (in proprio loco) as water in 
water, &c. 

Fluids contained in a veſſel may alſo be conſidered 
as divided into perpendicular columns, &c. 
| Fluids preſs in all directions every way alike, as 
much upwards as downwards. 

The upward preſſure will ſupport lead from ſinking. 

Light wood will not ſwim if the upward preſſure be 
taken of, 
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12 LECTURE IV. continued. 


The preſſure of fluids on equal baſes, i is proportional 
to the height only, without any regard to the quantity. 

The WaTER Lever, and its ule, 

In taking a level, add all the forward and all the 


back ward heights reſpectively together. If the for- 


ward heights are greateſt, the firſt place is the higheſt. 
If the diſtance is conſiderable, a ſmall correction 

muſt be made for the curvature of the earth, 
Water may by pipes | be conveyed from one hill to 


another. 
Specific gravity is the proportional weight of fuids 


or ſolids of equal bulk. 

- If a body of lighter ſpecific gravity be put into a 
fluid, it ſwims; if heavier, ſinks. 

Story of the crown of Hiero, King of Syracuſe, il. 
luſtrated. 

A body weighed in a fluid lighter chun itſelf, loſes 
as much of its weight, as is the weight of an equal 


bulk of the fluid. 


Hence may be found the ſpecific gravity of fluids, 
by weighing one and the ſame ſolid in them 

Two bodies of equal weight in air, but of different 
ſpecific gravity, and each heavier than water, will not 
be of equal weight in water. 

Hence to diſcover bad money.—A g d guinea ſtan- 


dard weighing 129 grains, loſes in water 72 ae 


if more it is not ſtandard. 
The ſpecific gravity of fluids may be found without 
weighing, as quickfiver a and water, 
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13 
A Table of the ſpecific Gravity of Bodies. 


* Platina 


Caſt Braſs 


Tin 


ö 
Rock Ch 


Brick 
Nitre 
Alabaſter 
Dry Ivory 
dpa 


Borax 


Quickſilver — 
Lead — 
Fine Silver — 
Standard Silv 
[Biſmuth 


Copper — 


— 


[Steel — 
Iron — 


— 


— 


Dantzick Vitriol 
Allum e 


Calculus Humanus 
IOil of Vitriol — 


er 


16 
Standard Gold — 


Glaſs of Antimony — 
A Pſeudo "Topaz 
A Diamand — 
Clear Chryſtal Glaſs - 
Iceland Chryſtal 
Fine Marble 
ryſtal 
Common Green Glaſs - 
| [Stone of a mean Gravity 
Sal Gemme # 


— 


929 


— 


— — 


—— 


— — 
” 
— 


EET r gpl an oO s9) 
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Oil of Tartar —— 1. 55 
|Bezoar —— — 1. 50 
Honey — — 1. 450 
Gum Arabick — 1. 375 
Spirit of Nitre — — 1. 315 
Aqua Fortis — 1. 300 
Pitch = — 1. 15 
Spirit of Salt 1. 130 
Craſſamen. of human 6 
Blood - , $1. I2 
Spirit of Urme — 1. 120 
Human Blood — 1. og 
Amber — — 1. 040 
Serum of human Blood 1. 030 
Milk —— — 1. 03 
Urine — 1. 030 
Dry Box- Wood — 1. 030 
Sea Water —— 1. 030 
Common Water —— 1. ooo 
| Camphire — — o. 996 
Bees-Wax —— o. 955 
Linſeed Oil — — o. 932 
Dry Oak O. 925 
Oil Olive — — o. 913 
| Spirit of Turpentme - o. 874 
Rectified Spirit of Wine ©, 866 
Dry Aſh ©. 800 
Dry Maple — o. 755 
Dry Elm — — oi. 600 
Dry Fir —— — ©. 550 
| Cork — — 0. 240 
Air —— — ©. 001 


* Platina 1s a pe 
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rfect metal lately diſcovered. It comes to us in 


ſmall grains, reſembling iron filings. Platina, like gold, will 
bear the-greateſt heat we can produce in our furnaces, without 
diminution of weight. Like gold, it is ſoluble only by liver of 
ſulphur, and a mixture of the nitrous and marine acids; and 
thence it is difficult to detect when mixed with gold; therefore 
it may be uſeful to obſerve, that if on diflolving the ſuſpected 
gold in aqua regia, adding a little ſolution of ſal ammoniac, a 
yery fine yellow precipitate immediately falls down, it con- 
tains platina, but if no precipitation enſues, it is pure gold. 


Running 
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Running of ſyphons, 
Tantalus' cup,  pþexplained. 
Funnel of command, 
A common fountain, or jet d'eau. 
Intermitting ſprings explained. 
A well in Devonſhire, at Brixham, near Torbay, 
which ebbs and flows ſeveral times an hour, accounted 


for. 


The velocity of water running g through holes in he 
ſides or bottoms of veſſels, is as the ſquare root of the 


height of the fluid above the holes. 


If holes be made in the ſide of a veſſel, the middle 
hole will ſpout fartheſt, &c, 
A uſeful bint, the pureſt water is the lighteſt. 


LECTURE V. 
PNEUMATICS. 


1 AVING conſidered the nature of fluids in ge- 
neral, we now proceed to conſider the proper- 


ties of particular fluids; and firſt of the Air, or that 


fluid which ſurrounds our earth to a conſiderable height, 
to 80 miles or upwards, called the Atmoſphere. 
The principal properties of the air are, 1. That 


it is a heavy body and a fluid, and therefore muſt preſs. 


equally in all directions. 

2. That it is a ſpringy or elaſtic body. 

3. That it may be rarefied or greatly expanded by 
heat. 

4. That it may be condenſed or compreſſed. 

In this lecture we ſhall confine ourſelves to the 


weight or preſſure of the air, and phenomena depend- 
ing thereon, 


That 
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That the air is a heavy body may be ſhewn by 
weighing it in a balance, when it will be found that 
a pint of air weighs about 9 grains. 

That a glaſs veſſel, called a receiver, placed over 
the hole of the pump, is not fixed down by any ſuck- 
ing or drawing quality in the pump, as ſome i ne, 
but really by the preſſure of the air. 

That the quickſilver, or barometer, is ſuſtained 
by the preſſure of the air on the ſurface of the quick- 
ſilver in the open baſon. 

The air at a mean ſtate will ſupport a column of 
quickſilyer of about 29 inches in height, and there- 
fore preſſes on a ſquare inch with a weight of 1 flb. 
and hence on a ſquare foot with 144 times 151b. or 
2160lb. and on 14 ſquare feet, or the ſurface of a 
middle ſized man, with a force of 14 times 216olb. 
or 204201b. which is about 13+ tons. 

Some of the obſervations which have been made on 
the barometer by Dr. Halley, are 

1ſt, That in calm weather, when the air is inclined 
to rain, the mercury is commonly low. 

2d. That in ſerene, good, ſettled weather, the mer- 

cury is generally high. 
3d. That upon very great winds, though they be 
not accompanied with rain, the mercury {inks loweſt 
of all, with relation to the point of the compaſs the | 
wind blows from. 

4th. That, ceteris paribus, the greateſt heights of 
the mercury are found upon caſterly and north eaſterly 
_ winds, 

5th. That in calm froſty weather the mercury gene- 
rally ſtands high. 

6th. That after very great ſtorms of wind, when 
the 
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the quickfilver has been ow it generally riſes again 
WIT 

Water is raiſed in the common pump by the preſ- 
ſure of the air on the water in the well, 

Hence appears the reaſon why the common pump 
_ cannot raife water higher than about 33 feet above 1 its 
loweſt valve, 

Of the forcing pump, and Newſham's Are engine; 

The weight or preſſure of the air may be farther il- 
luſtrated by a variety of entertaining experiments; as 
preſſing quickſilver through woe, &c. breaking a 
bladder, and an artificial fountain. 


LE CT R E VL. 
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Feather in an exhauſted receiver falls as faſt 
as a guinea, when the reſiſtance of the air is 
taken off, | 
That the air is a ſpringy « or elaſtic body may be 
ſhewn by ſeveral experiments. 

An experiment with the lungs glaſs, to ſhew how 
animals die in vacuo. 

That air is capable of rarefaction and condenſation, 
proved by ſeveral experiments. 

This lecture may conclude with miſcellaneous ex- 
periments, as, that air is contained plentifully in moſt 
bodies. 

Air is the medium of ſound. 

A candle will not burn without air, &c. 


1 Aſter Lecture VI. may be given the additional 
Lecture on CHeMISTRY, viz. on ſeveral kinds of Gasks, 
called Fix xD Air, INFLAMMaABLE, Nirxous, Ce. 


LECTURE 


„ 
LECTURE VII. 


OpTICs. 


Y Oprics we underſtand the ſcience of viſion, 
light, and colours. 

A beam of light, what. 

A ray, what. 

Light is material. 

A medium in an optical ſenſe, what. 

A ray of light proceeds in the direction of right 
lines, unleſs turned out of its way by the action of 
bodies. 

The motion of light is progreſlive, raking about 
ſeven or eight minutes in paſſing over a ſpace of ninety- 
five millions of miles. 

Particles of * are indefinitely ſmall. 


Of CATOPTRICS, or Properties of, Reflected 
Light. 


The firſt law of catoptrics is, that the angle of 
incidence is equal to the angle of reflection. 


Corollary. Reflected light proceeds in the ſhorteſt 


way poſſible. 

2d Law. Every radiant point, when Gen by 3 
tion, appears in the place where the reflected ray pro- 
duced meets the perpendicular drawn from the radiant 
point to the reflefting ſurface. 

Hence, if we look in a looking- olaſs, the image 
appears as far behind the glaſs, as the object 1 is * 
before it. 

In a plane mirrour, or looking-glaſs, the Image Is 


equal and ſimilar to the object. | 
C How 
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How long a perſon muſt buy a glaſs to ſee himſelf 
in It, 

To purchaſe a good glaſs; with ſome entertaining 
experiments with plane glaſſes. 


bd SpRHERICAL Migrouks. Ds 


A concave mirrour converges the rays of the ſun to 


a focus, or burning point. 


The focus of parallel rays is in the middle between 
the center of the mitrour and the mirrour. 
Mr. Villette had a mirrour 3 feet 11 inches in dia- 
meter, and focal diſtance 3 feet 2 inches. This mir- 
rour condenſed the rays 17257 times, and rays but 
35 times denſer than common fire have a power of 
burning equal to wood fire. Hence *tis computed the 
intenſeneſs of the ſolar rays ſo condenſed 1 IS 493 times 


greater than common fire, 


A ſilver ſix-· pence hath been melted by it in 7 ſe- 
conds.- -- 

A copper halfpenny ran 5 a hole in 30 ſeconds. 

Tin melted in 3 ſeconds. 

Caſt iron in 16 ſeconds, &c, 

If the flame of a candle be placed in the principal 
f.zcus, the mirrour will ſeem all in flames; the reflected 
rays being parallel, and the light ſo ſtrong, that 

Tacguet affirms that he had read at t the diſtance of 990 
feet. 1 0 

Thoſe images 18 appear on the ſame fide of the 
mirrour with the object are inverted, and thoſe which 
appear behind the ſpeculum are erect, 

When the diſtance of the object from the mirrour is 
leſs than half the radius, the * r behind 
the ſpeculum. 

As 
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As the object moves nearer to the ſpeculum before, 
ſo likewiſe does the image behind; and when the ob- 
ject touches the ſpeculum, the image does the ſame. 

The length or breadth of an object and 1 its image, 
are as their diſtances from the center. 


Of Convex SpRETRICAL MIRROURS, 


The focus of a convex mirrour is imaginary; and of 
parallel rays, is in the mid way betucen the ſpeculum 
and the center of its curvature. 

The rays alway proceed diverging from a convex 
| ſurface. 

The image in convex mirrours appears always di- 
miniſhed and erect behind the ſpeculum, between the 
limits of half the radius and the mirrour, 

Regular figures may appear diſtorted, and diſtorted 
figures regular. 


LEO TU RE VL 
DioPTRICS, or Properties of Refracted Light. 


_ Perpendicular ray ſuffers no refraction, but an 
A oblique one is refracted or turned out of its 
way in paſſing throvgh mediums of different denſity. 
An optical deception, as 18. appearing to be equal 
to 38. 6d. &c. 
There is always a conſtant proportion between the 
ſines of incidence and refraction; out of air into water 
as 4 to 3, et contra; out of air into glaſs about 17 to 
11; different kinds of glaſs having different denſities. 
Ihe denſer a medium is, the greater is its refractive 
power, 
Convex ſurfaces converge the rays, and concave 


diverge them, 
. The 
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20 LECTURE VIII. continued. 


The ſeveral kinds of Glaſs Lenſes ſhewn, viz. 
Plano convex; double convex; plano concave; 
double concave; and the meniſcus, or lunette. 
An caſy way to find experimentally the focus of a 
lens. 
The focus of a convex lens is real, rand in a a plano 
convex the focus of the ſolar rays is equal to the dia- 
meter of the ſphere if compleated. 
But the focus of a double convex lens is but half the 


diameter, or equal to the radius. 


The image in the focus is inverted. 
The rays paſſing through concave lenſes are diverged, 
and form no image; and therefore the focus is ima- 
ginary behind the lenſe. 


Why convex lenſes magnify objects, and TR concave 
diminiſh, 

Deſcription of an * Eye, &c. with the diſſection ſo 
far as is neceſſary to explain the nature of viſion, prin- 
cipal diſeaſes, &c, 

Why the optic nerve is not inſerted in the optic axis. 

The image of an object is inverted at the bottom of 
the eye, though we judge of the object as erect. 

Some defects of the eye how remedied by glaſſes, dee. 

Why we do not ſee double with two eyes. 


* As iſt. The eye-brow. 2. Eye: lids and eye-laſhes, their uſe. 
3. Sclerotia and choroides. 4. Tunica conjunctiva and cornea; 
inflammation of that tunic, 5. Pupil and iris. 6. Of the firſt or 
aqueous humour. 7. Of the cryſtalline humour, its diſeaſe and 
remedy. 8. Of ligamentum ciliare. 9. Of the vitreous humour. 
10. Of the optic nerve and retina, with its diſeaſe, &c. 


The firſt convenient day after this lecture may be given the ad- 
ditional Lecture on Light and Colours, Microſcopes, Teleſcopes, &c. 


LECTURE 
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DEC YU © 1 IX. 
ELECTRICITY. 


LECTRICITY is ſo called from the Greek word 
for Amber. 

Amber, glaſs, ſealing-wax, and a number of other 
ſubſtances, being excited by friction, will attract light 
bodies. 

All known ſubſtances are by Electricians divided 
into conductors and non- conductors of the electric 
1 

Of excited electficity. 

Of communicated electricity. 

Glaſs, ſilk, wax, &c. are non- conductors of the 
electric fluid. 

Metals, moiſture, &c. are cond uftors of the electric 
fluid. 

The electric fluid comes chiefly from the ground. 

An electrometer. 

A variety of entertaining experiments on electrical 
attraction and repulſion. 

Experiments on the electrical ſtool. 

Of pointed bodies. 

Pointed bodies carry off the electrical fluid; alſo at- 
tract the electrical fluid at a conſiderable diſtance, much 
greater than blunt bodies, illuſtrated " a variety of 
entertaining experiments, 

The Electrical orrery, &c. 

Manner of charging and diſcharging of jars, and 
ioning the electrical ſhock, 


LECTURE 


( 22 ) 
LECTURE X. 


ELECTRICITY ad 


F poſitive and negative electricity. 
To give the ſhock by water. 
By the magic picture. : 
To give the ſhock to any particular place. 
Mr. Lane's electrometer to give ſhocks of the ſame 
degree of ſtrength, for medical purpoſes. 
Electric circuit rendered viſible. 
The electrical fluid takes the ſhorteſt way, unleſs it 
meets with a better conductor another way, 
The electrical fluid the _ as lightning, only ir. 
fering in quantity. 
How to preſerve buildings ſhips, &c. 
The electrical piſtol. 
Electricity uſeful in curing many diſeaſes, 
The Author's name. 


LECTURE: 2 
GEOGRAPHY, 


Ax the earth is a globe, or round ball. | 
Circles of the ſphere, or globe, deſcribed, VIZ, 

The equator, meridians, ecliptic, tropics of cancer 
and capricorn, arctic or northern polar circle, antarc- 
ic or ſouthern polar circle. 

Latitudes and Jongitudes of places, what. 

Parallels of latitude, difference of latitude and longi- 
tude explained. 

Of the parallel, right, and oblique ſpheres, EX» 
plaining the cauſe of the different lengths of days and 
nun! in different parts of the world. 


Of the torrid, frigid, and temperate 20nes. 8 
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Of climates, Fe 

Some problems worked on the terreſtrial globe, 
and on Donn's Panorganon or Ge-organon. 

General idea of the conſtruction of maps, as a map 
of the world, map of a kingdom, &c. 

Some problems worked on the celeſtial globe, and 
on Donn's improved Analemma. 

A general idea of dialling. In an horizontal dial 
for the latitude of London 51, the angles which 
the hour lines make with the meridian, (or 12 o'clock 
line) are as in the annexed table. 


— 


| Hows: 3 Diſt. from Merid. 
| | W | Evening. . 

_— 5 3 ; ik. 0 0 
EI 1 19 
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VII. V. 1 
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end 


Solution of a few paradoxes, if time will permit. 


LECTURE: XII. 
| ASTRONOMY. 


HE principal phenomena of the Heavens; and 

amoneſt theſe, r. That the planets Mercury and 
Venus are Cs ſeen to paſs before the ſun, ſome- 
times to go behind or beyond the ſun, making two 
conjunctions, an inferior and ſuperior. 

2. Mercury and Venus are never ſeen in oppoſition 
to the ſun, nor indeed very diſtant from it; Venus in 
its greateſt elongation not exceeding 48 degrees, and 
Mercury 28; this laſt is generally fo near the ſun, as 

to 
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24 LECTURE XII. continued. 


to be ſeldom ſeen, being frequently loſt in the ſupe- 
rior brightneſs of. the ſun's rays. 
3. That the planets in different parts of their orbits 


appear of very different magnitudes. 


Thus, in particular, Mars ſometimes appears as 


large as Jupiter; at other times ſo little as not to be 
diſtinguiſhed from a fixed ſtar, but by the redneſs of 


its aſpect. 

4. That all the liners appear to move with diffe- 
rent degrees of velocity. Sometimes they appear to 
move in their orbits according to the order of the 


| ſigns; then to be ſtationary, then to become direct 


again, and go on as before. 
That ſyſtem which ſuppoſes the earth at * in the 
center, and the planets, &c. to revolve round it, E 


not the true ſyſtem. 


The Copernican or ſolar ſyſtem will elegantly ſolve 
the phenomena of the ſun and planets. 

In this ſyſtem the ſun is the central body, about 
which the earth and the other planets, Mercury, Venus, 
Mars, Jupiter, and Saturn, and comets, revolve : The 


moon round the earth; four moons or ſatellites round 


Jupiter, and five round Saturn. 
The ſun is in diameter 895,000 miles, and turns 
round its axis in 25 days, 15 hours, 16 minutes. Its 


axis makes an angle with the ecliptic of 829 5. 


The diameters, periodical revolutions of the planets 
in their orbits, &c. have been computed to be as con- 
tained in the vying table, 
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26 LECTURE. XII. continued. 


Tranſits of Mercury and * Venus explained. 
Venus has phaſes like our moon. 
Annual and diurnal motions of the earth, cauſe of 


the ſeaſons explained, &c. 
The truth. of the ſolar ſyſtem, or the annual and 


diurnal motions of the earth, proved. 


LECTURE . 
AsTRONOMY continued. 


HE moon is in diameter about 2175 miles; and 

is at its mean diſtance from the earth about 605 
ſemidiameters of the earth from the earth, Its 
greateſt being 643, and leaſt 333. 323 
The moon performs its revolution in its orbit round 
the earth in 27 d. 7 h. 43 m. called a periodical month: 


But the time from one inferior conjunction to another 


inferior conj unction is 29d. 12h. 44m, called the 


ſynodical month. The inclination of the moon's 1818 
to the echipnc is about 5 f. 


The moon's node has a retrogade motion, making 


a revolution in 18 years, 224 days, 5 hours. 
The moon always keeps the ſame Face towards the 


earth. 
Her phaſes explained. 


It is ſappoſed there have been but three 3 of Venus * 
ſerved ſince the creation of the world. The firſt was calculated 
and obſerved in the year 1639, by Mr. Feremiah Horrox, a young 
gentleman near Liverpool. The two others I have myſelf had the 
pleaſure of calculating and obſerving ; one on the 6th of June, 
1767, in the morning, at Bideford, in Devonſhire; the laſt on 
the 3d of June, 1769. This tranſit begun according to calcu- 
lation (London time) at the earth's center, at 7h. 15 m. in the 
evening, middle 10h. 25 m. at night, end 1h. 35m. the next 
morning. 


An 


LECTURE XIII. continued. 27 


An eclipſe of the moon explained. 
That the moon is an opake body. 
That the ſun is much greater than the earth. 
That the earth is greater than the moon. 
That the earth is a globe or round ball, proved.” 
Eclipſes of the ſun explained. 
Why more eclipſes of the moon ſeen than of the ſun. 
Always 1 in 18 years, 11 days, 7 hours, 43 minutes, 
there is a conjunction of the ſun and moon with the 
ſame node; and therefore, in that time, there 1 is a 
period or reſtitution of the ſame eclipſes. 
The darkneſs at the time of our Saviour's crucifixion 
could not be a natural eclipſe of the ſun, but ſuper- 
natural, 
The phænomenon of the harveſt moon accounted for. 
, 
| ASTRONOMY continued. 
\CLIPSES of the ſatellites or moons of Jupiter and 
Saturn explained. | 
The ſatellites appear to move e direct, 
ſometimes to be ſtationary, and ſometimes to move 
retrogade. 
Joriran's Moons. _ Saran? s Moons. 


Diſtan. in Periodical 
Semidiamet. Time. 
of the APs 13 
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2, 10 121 18 
2. 69 217 41 
3:79 | 4 12 25 
0.70 118 22 41 
15 _25-35 179 7 48 | 
Phænomenon of Saturn's ring explained, 
Delineations of the orbits of the planets ſhewn. 


A planer's deſcribing equal areas in equal times 
explained, | 
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4 LECTURE XIV. continucd. 


A ſhort account of Sir Iſaac Newton's excellent 
ſyſtem of gravitation, 


That ſuch a power as gravity really exiſts in the 


heavens as well as on the earth, and conſequently that 


the Newtonian ſyſtem is not an nn, but a real 
matter of fact. 


General idea of the tides. 


Tides owing to the attraction of the ſun and moon, 
&C. 


Of ſpring and neap rides, &c. 

Why clocks are ſaid in the common almanacks to 
be ſo much faſter or ſlower than the ſun. 

Difference between ſolar and ſiderial time. 

To regulate clocks. 

Why the conſtellations of the ſtars, called the twelve 


ſigns, are delineated about a ſign, or 30 degrees, from 
the places bearing their names. 
Phenomena of comets. 


The firſt comer obſerved with a neceſſary degree 


of accuracy was that of 1577, by Tycho Brahe. 


Dr. Halley thinks the comet which Apian obſerved 


in 1531, is the ſame which Kepler and Longomontanus 
more accurately obſerved in 1682. Hence he ven- 
tured to foretell it would return again about the end of 
the year 1758; and it did return the beginning of the 
year 1759, Another comet was obſerved in 1680, 
and it is ſuppoſed will return again in about 575 years, 


os about the year 2255. 


There are but few comets whoſe periods are as yet 
known. 


The number of comets which have been obſerved 


are about 40. 


Ir is computed that the comet of 1680 paſſed ſo near 


the ſun, as to be heated 2000 times hotter than red hot 
iron. 


A comet is a denſe, durable body, and emits a tail 


oppoſite to the ſun, which increaſes as it approaches 


the ſun, &c. 
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PHILOSOPHY 
EING in its preſent improved ſtate too copious in mat- 
ter to be comprized in 7welve lectures, the number 
which has been uſually given for a guinea, I have given four- 
teen; notwithſtanding which, I find myſelf obliged to put 


the two following as Ae lectures, which may be read 
when convenient, at one Hilling and 7 ſapence each, to ſub- 


ſeribers, if deſired by ten or more. 


Additional LECTURE on CHEMISTRY, 


(As a Supplement to LecTuE I.) | 
Which may be given after Lecture VI. 
HIS Lecture treats of ſundry permanent elaſtic fluids, 
by ſome called Gaſes, by others Airs. 
By tlie action of certain menſtruums, &c. on various bo- 
dies, ſeveral kinds of theſe fluids may be produced. 


FIXED AIR. 
Thus Fixkp Ais, or CAI cARKROUs Gas, as it is called 


vy different authors, may be produced by putting ſome chalk 


in water, and then pouring in ſome oil of vitriol. 

Fixed air is heavier than common air, as 14s to 1. Fire 
will not burn, nor life be ſuſtained in it ; and therefore this 
kind of air is by miners called the ſuffocating or choak amp. 

Fixed air may be purified by lime, cc. 

May be refixed in water. 


Is acidulous, changing the tender vegetable blues, ; as an 


infuſion of violets to a red colour. 


DePHLOGISTICATED AIR. 
By dephlogiſticated air we mean air deprived of the _ 
giſton or inflammable principle, 


Dephlogiſticated air may be produced from red lead and 
the nitrous acid. 

This air is much purer than common air; a candle will burn 
much more lively and ſparkling in it ther in common air. 

This air is but a little heavier than common air. 

Dephlogiſticated air decompoſes more nitrous air than its 


own meaſure of common air, according to its ſuperior 
goodnels, 


In- 
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| INFLAMMABLE Alis. 
Inflammable air may be produced from iron filings i in 


water, with the vitriolic acid. 
One meaſure of inflammable and two of c common air will 


explode at a candle, &c. 


Dephlogiſticated air one part and inflammable air two parts 


will explode at a candle much louder than if common air is 
uſed inſtead of dephlogiſticated. | 


This air is frequently met with in mines, and called the 


fire damp. Alſo many times found on the ſurface of water, 


in pools, &c. 
This air is lighter than common air, as 1 1% to 1. 
Nitrous AIR 
Nitrous air may be produced from iron or copper filings, 
with two parts of water and one of the nitrous acid. 
\ Nitrous air is the teſt to examine the purity of common 
air by: the degree of ſalubrity of reſpirable air being always 


in proportion to the diminution ſuffered in the ſum of the 
original bulk of the reſpirable and nitrous air, after they are 


mixed together. 
Nitrous air is a moſt powerful antiſeptic. 


Additional LECTURE on OPTICS. 


HE Newtonian doctrine of light and colours explained. 
Notwithſtanding the uniform appearance of light, the 
rays whereof it is compoſed are of different colours, as may 
be ſhewn by the coloured Spedrum, as the light of the fun 
paſſing through the priſm will be differently refracted, and the 
zeaſt refrangible will be red, the next orange, then yellow, 
green, blue, purple, and the moſt refrangible violet. 
Theſe colours are not owing to any thing accidental in re- 
fraction through the priſm, but are abſolutely i in the ſolar rays. 
Bodies appear of different colours from their aptneſs to 
reflect ſome ſort of rays more copiouſly than the reſt. 
Whiteneſs is a mixture of all colours in due proportion. 
Blackneſs denotes a relative abſence of all ſorts of rays. 
If a change be made in the fize or denſity, &c. of the 
component parts whereof a body is compoſed, by their action 


on each other, thecolour of the body becomes changed. Hence 
colours 


Additional Lecture on OPpTiICs. 31 | 


colours may be produced, deſtroyed, or reſtored; of which 
CHEMISTRY furniſhes many inſtances. 
The rainbow accounted for, and explained, 
It is always oppoſite to the ſun, ; 
Sir Iſaac Newton was the firſt who gave a compleat ſolu- | 
tion thereof. | | — [ 
There are generally two. rainbows, one over the other; 
the loweſt or interior is called the primary; in it the colours 
from the inſide to the outſide of the bow are in this order: 
violet, indigo, blue, green, yellow, orange, red. 
In the ſecondary bow, the order is reverſed. 
Why the primary bow is brighter than the ſecondary, &c. 
Why they appear parts of circles. | 
General conſtruction of microſcopes and teleſcopes, &c. : 
And if the ſun ſhines clear, and the room is convenient, an | 
exhibition of ſome objects by the ſolar microſcope, or — | 
| laſcope, may be given. 


wy LECTURE on GEOMETRY. 


HE deſign of this lecture is to prove the principal pro- 
poſitions mechanically, and apply them to meaſuring ; 
gas of objects; and the rationale of meaſuring land, 4 
timber, &c. : 
The neceſſary definitions explained, VIS» 1. 2 point, 0 
mathematical and phyſical; 2. a right line; 3. a curve line; 
4. a plane ſurface; 5. a ſolid; 6. an angle; 7. a circle, de- 
grees, minutes, &c. 8. a tria: 58 9. parallel lines; 10. an 
oblong, or right angled par allelogram. 
THEOREMS. | 
1. A line ſtanding, on, another making angles with it, the 
ſum of theſe angles is equal to 180 degrees, or two right angles. 
a 2. If ſeveral lines ſtand on the ſame line at the ſame point, 
1 the ſum of all the angles which they make are together equal 
to two right angles, or 180 degrees. 
3. All the angles made about a point are together equal 
to four right angles, or 360 degrees. 
4. If two lines interſect each other, the oppoſite angles 
are equal. 
5. If a right line croſſes two parallel lines, the adjacent 
angles, that is, thoſe on the ſame fide, are equal to each other, | 
6. If 
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32 A Lef#ure on GEOMETRY; 
6, If a right line croſſes two parallel lines, the alternate 
angles are equal. 


7. The angles at the baſe of an iſoſceles triangle (that is, 


one having two equal ſides) are equal, This is frequently 
called the aſſes bridge. | | | 


8. Equiangular triangles are equilateral. 

9. Any two ſides of a triangle are greater than the third. 

10. The external angle of a triangle is * to the two 
internal oppoſite angles. 


11. The three angles of a triangle taken together are qual 
to two right angles, or 180 degrees. 


12. The greater ſide of a triangle 1 is oppoſite to the great- 
er angle; et contra. 


13. The angle at the center of a circle is double of the 
angle at the circumference ſtanding on the ſame arc. 
14. The oppoſite angles of a four ſided figure inſcribed in a 


circle are together equal to two right angles, or 180 degrees. 


15. The angles in the ſame * of a cirele are equal 


to each other. 


16. The angle in a &mi-circle is a right angle. 
17. Equiangular or ſimilar triangles have their like ſides 


proportional; that is, as any fide in one triangle is to the 
like fide in the other, ſo is any other fide in the firſt triangle 


to the like fide in the other. 


18. The laſt theorem applied to finding the heights of 
objects when the ſun ſhines. 


19. To find the height when the ſun does not ſhine. 
20. Another method when the ſun does not ſhine. 
21. The Pythagorean theorem. That the ſquares on the 


two ſhorter ſides of a right angled triangle taken together, 


are equal to the ſquare on the longeſt fide. 
22. The Pythagorean theorem applied to architecture. 
23. Applied to navigation. 
GEOMETRY applied to MENSURATION of LAanDs, 
TiMBER, &c. 
24. To meaſure a rectangle. 
25. To meaſure a triangle. 
26. To meaſure a field of ſeveral ſides. 
27. To meaſure a regular polygon. 
28. To meaſure a circle, 
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their like ſides. 
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29. Proportion of ſimilar ſurfaces are as the ſquares of 


SoLID GEOMETRY, 
30. To meaſure a patallelopipedon. 

31. To meaſure a priſm, 

32. To meaſure a cylinder. 


33. A pyramid is a third of its ceircumſelibing priſm. FEY 


Hence to meaſure it.. 
34+ Acone is a third of its circumſcribing cylinder. Hence 


to meaſure it. 
35. A ſphere or globe is two thirds of its circumſcribing 


cylinder. Hence to meaſure it. 


36. Similar ſolids are in proportion to each other as the 


ſquares of their like ſides. 
IF. Application of ſolid geometry to gauging, 
38. To meaſure very Irregular ſolids. 
30. Study of geometry in the method of the ancients re- 


cee 


A LECTURE on NAVIGATION. 


\HE deſign is to convey general ideas to ladies and gen- 
tlemen how it is poſſible to conduct ſhips from one 


country to another. 

Action of wind on * fails, 

To turn a ſhip to the right hand or left. 

Starboard and Jarboard explained. | 

To find lee way, 

To wear and tack a ſhip. 

How the courſe ſteered and diſtance failed is eſtimated, - 

To find the courſe and diſtance from one place to another 
by Mercator's chart, and its conſtruction. 

By the courſe and diſtance ſailed to find the latitude and 
longitude in. 

To find the latitude by W of the ſun. 

Longitude in may be found by eclipſes, &c. 

To find the variation of the compaſs, &c. 


The beſt poſition of rudders and ſails may be ſeen in my Efſay of the 
6th of June, 175 , publiſhed in Miſcellanea Curioſa Mat hematica. 
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EXISTENCE, WISDOM, and POWER 


0 F 
. 


MANIFEST FROM A 
Summary View of the preceding LECTURES. 


Publiſhed at the Requeſt of ſeveral SUBSCRIBERS. 


E have now taken a ſurvey of ſome of the laws by 


which the material world is governed ; and with a 
little attention the hand of wiſdom, WT, and goodneſs 


may be ſeen through the whole. 


To give a few inſtances, being the haſty thoughts of leſs 
than an hour, 


Firſt, As nothing can act where it is not, was it not for 


the ſurpriſing diviſibility of light, &c. how could we feel the 


effects of the vivyfying power of the ſun, ſo neceſſary to the 
growth of animals, vegetables, &c. that without the influence 
of his benign rays, that admirable organ the eye would be 
rendered uſeleſs; and even life itſelf could not be ſuſtained. 
Does not this mark the hand of wiſdom, goodneſs, and 
power ? 

2d, The attraction of coheſion, without which there would 
not be any ſuch thing as firm, compact, or ſolid bodies; all 
would be a kind of ſand or powder. Without this alſo the 
ſap would not riſe in the capillary tubes of vegetables ; 
without which there could not be any increaſe of their bulk ; 
and conſequently no ſuch thing as plants, trees, &c. and 
therefore no corn or fruits of the earth for the nouriſhment 


f man. 
A 3d, If 


2 
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3d, If it was not for the gravity or weight of bodies, by 
which every particle of matter of which the earth is com- 
poſed tends towards the center; by the earth's revolving ſo 
ſwiftly round its axis every day, all bodies would be thrown 
off in the ſame manner as water from a grinding-ſtone, and 
from the ſame cauſe, and ſo the earth itſelf be entirely diſſi- 
pated, ſnould this attraction ceaſe. 

4th, The magnetical attraction; how admirable is it adapted 
for the purpoſes of navigation? for the conducting of ſhips 
through the trackleſs paths of the ſea, though the land which 
ſinks below the horizon affords no direction! Without 
which we ſhould loſe the numerous productions of foreign 
countries, ſo neceſſary to the conveniencies and elegancies of 
life,. | 
-» 5th, As ſolidity of bodies i is cnn for building places 
of habitation, and numberleſs other inſtances, ſo is alſo 
fluidity, without which we could not, have any water or 
other liquid. Were it not for the preſſure. of fluids, as has 
been ſhewn in our lectures, ſhips could not ſwim on the ſea, 


vapours, &c. could not riſe from the earth, and form an 


atmoſphere of air, clouds, &, Without air and its ſprin- 
gineſs, the lungs of animals could not expand; men and 
other animals could not exiſt ; without a motion in the air, 


called wind, it would become ſtagnant and corrupted ; peſti- 


lential diſeaſes, inſtantly occur, and death enſue, | 
Without clouds, no rain or ſnow, and conſequently no 

vegetation or life; the earth would ſoon become a dreary 

deſart, affording not even barely ſufficient for life. Alſo 


without clouds there would be no electrical exploſion, and 


confequently no thunder and lightening; which, though by 
ſome looked on as an evil, is yet productive of great good, 
eleanſing and purifying the air, a quality abſolutely neceſ- 
fary to prevent the moſt fatal diſeaſes. 

The hand of wiſdom, goodneſs, and power alſo evidently 
appears in proportioning the quantity of rain to the growth 


of vegetables and other purpoſes, fo as not by too great a 


quantity deluging the earth, or by a defect in quantity mak- 


ing it become a deſart. : wa 
& 2:7 __ 6th, 
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6th, By the univerſal law of gravitation, the tides of the 


ocean ebb and flow for bringing in and carrying out our ſhips. - 


By this means alſo the water continues pure, which other- 
wiſe would ſoon become putrid, and produce ſuch nauſeous 
effluvia as would be dangerous, yea more, would certainly 
corrupt the air to ſuch a degree, as to deſtroy all animals. 
Another inſtance of wiſdom, power, &. is the exact 
limits to which the ſea is confined, never exceeding its 
eſtabliſhed bounds, thbugh ever "fo much diſturbed wo the 
stormy; ere 

7th, By this Jaw me Arge fares are the aldnets fo 


exactly kept in their orbits. Does it not require infinite 


wiſdom to adjuſt theſe powers ſo exactly to each other, that 
the heavenly bodies have ſo regularly kept their motions for 
fo many ages f with their preſent velocities or centrifugal 
forces, the Jaw of: ravity was either more or leſs than in the 
exact proportion of theiinverſe ratio of the ſquares. of the 
diſtances from the ſun, the ſyſtem would be immediately 
deſtroyed. If the law was as the ſimple power of the diſtance, 
or in any other power leſs than the ſquare, all' the planets 
wotild fly off itt endleſs ſpace, by the excels of centrifugal 
force, and never feturn. If on the contrary the law waz 
as the cubes of their diſtances, by the exceſs of 15 8 3g 


force they would all fall into the ſ unt: 


Now even from this eurſory and hafty view of the Iva. 
cipal laws by which the material world is governed, does it 
not evidently appear, that it“ is in: the greateſt degree ridi- 
culous to ſuppoſe ehance, or a fortuitous eoncourſd of atoms, 


| could be the cauſe of-fo much order arid-regularity ; even ſo 


great, that nothifig leſs than infinite goodneſs, wiſdom, and 
power, ſeems capable 'of willing, contriving, and executing 
Hence Sir Jaa Newton, at the end of his Principia, might 
well ohſerve, that, to diſcourſe of GOD, from the appear- 
4 ances of things, does certainly belong to natural philoſo- 
„ phy.” I Hall therefore beg leave to follow ſo great an 
example, and obſerve, that this moſt beautiful ſyſtem could 
only proceed fromthe counſel and dominion of an intelligent, 
powerful, wiſe, and good Being, whom we call GOD. 
= GOD 
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GOD muſt have exiſted from all eternity; for if there 
ever was a time in which nothing exiſted, it would be im- 
poſſible that any being ſhould now exilt ; * mere nothing 
cannot produce any thing. 

This ſelf-exiſtent eternal Being, being the origin and cauſe 
of all the power and wiſdom of all other being, muſt him- 
ſelf be all- powerful and all-wiſe. 

We have ideas of the attributes of GOD; we know 
that he is the Lord of all things, the Creator af the uni- 
verſe, a Being in the greateſt degree perfect, whoſe wiſdom, 
power, juſtice, truth, and goodneſs are infinite. A "Op 
of whoſe ſubſtance we have no ide. 

Let us ſtretch our faculties to the utmoſt, to form to our 
minds the moſt perfect being we poſſibly can; and even 
then we muſt acknowledge him to be infinitely more perfect. 
Such an infinitely powerful and good Being is the ſelt-exiſtent 
GOD, that we can only know him by his moſt excellent 
contrivances and diſpenſations of all things; we admire him 
for his perfections, and we worſhip him on account of his 
dominion over us. 

Sir Iſaac Newton accurately a hs be GOD governs 
cc all things, not as the ſoul of the world, but as Lord over 
«all, He is eternal and infinite, omnipotent and omniſcient ; 
<< that is, his duration reackes from eternity to eternity, his 
<< preſence from infinity to infinity; he governs all things, 
* and knows all things, that are or can be done. He is not 
eternity or infinity, but eternal and infinite. He is not 
duration or ſpace, but endures and is preſent. GO is 
<« always and every where, not virtually only, but alſo ſub- 
e ſtantially; for virtue cannot ſubſiſt without ſubſtance, 

It is allowed by all, that the ſupreme GOD exiſts ne- 
<« ceſſarily, and by the ſame neceſſity he exiſts always and 
% eyery where. 

GOb's being preſent in or to the world, does not make 
him to be the ſoul of the world; a ſoul is a part of a com- 
pound, whereof body is the other part, and they mutually 
affect each other, as parts of the ſame whole. But GOD 
is preſent to the world, not as a part, but as a governor, act- 


ing 
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mg upon all things, is himſelf ated upon by nothing. He 
is not far from every one of us, for in him we and all Nan 
live and move, and have our being. 
Though I have been already longer than I intended, yet 
the following lines of the pious Biſhop Beveridge are ſo beau- 
tiful, that I know not how to omit them, 

He obſerves, that when GOD ſpeaks of himſelf, ind his 


own eternal eſſence, he faith, I am that I am; ſo when he 


ſpeaks of himſelf with reference to his creatures, and eſpecially 
to his people, he faith, / am. He doth not ſay, I am their 
light, their life, their guide, their ſtrength, or tower; but 
only Iam. He ſets, as it were, his hand to a blank, that 


his people may write under it what they pleaſe, that is good 


for them. As if he ſhould fay, are they weak? Tam ſtrength. 


Are they poor? Iam rich. Are they in trouble? I am com- 
fort. Are they ſick? I am health. Are they dying? I am 


life. Have they nothing? I am all things. I am wiſdom 
and power; I am juſtice and mercy ; I am grace and good- 


neſs; I am glory, beauty, holineſs, eminency, ſupereminency, 


perfection, all-ſufficiency, eternity, Jehovah. Iam whatſoever 


is ſuitable to their nature; or convenient for them in their 


ſeveral ſtations, that I am. Whatſoever is amiable or deſi- 
rable in itſelf, that I am. Whatſoever is pure and holy; 


whatſoever is great or pleaſant ; whatſoever is good or need- 


ful to make men happy, that Iam. So that in ſhort, GOD 
here repreſents himſelf unto us, as an univerſal good, and 


leaves us to make application of it to ourſelves, according to 


our ſeveral wants, de and g lies by ſaying only in 
general, I am.?“ e 
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Having an Inclination to publiſh, and add to this Syllabus, 
a Plate of the Sol AR SysTEM, Price T. pree-Pence, 
we ſhall here annex an Explanation. 


HE Orbits of the reſpective Planets are Aiſtinguiſhed by their 
Characters. The Orbits of three Comets are alſo delineated, 


with the Years of their Appearances. In the right Corner are given 
the proportional Magnitudes of the Planets, the Sun being ſuppoſed 


equal to the Orb of Saturn, or about 6 Inches Diameter. —A, is 
Mercury; B, Venus; C, the Earth; D, Mars ; E, Jupiter, with 
his Belts; F, Saturn, with his Ring. 


In the left Corner are given the proportional apparent Dsds 


of the Sun, as ſeen from the ſeveral Planets. Thus, ſuppoſing 


at Mercury the Sun appears as big as Fig. a; in Venus it would 
appear no bigger than 65; at the Earth than c; at Mars 4; at 
Jupiter e; and at Saturn . 


The following Books and InSTRUMENTS, Sc. are 
publiſhed by B. DONN, vs. 


" SSAYS on Arithmetick, Vulgar and Decimal, with the 
Demonſtrations, Price 65. 

2. The Accountant, with Circulating Decimals, Price 48. 

3. The Geometrician, with Trigonometry, Price 6s. 

4. The Britiſh Mariner's Aſſiſtant; containing 40 Tables for the 
ſeveral Purpoſes of Trigonometry and Navigation, with an Eſſay 
on Logarithms, &c. Price 6s. 

5. The Navigation Scale improved, Price, with its Uſe, 5s. 

6. The Variation and Tide Inſtrument, Price 28. 

7. The Lunar and Tide Inſtrument, Price 28. 

8. The Panorganon, for ſolving the uſaal Problems of the 


Terreſtrial Globe, Price 6s. coloured. 


9. The Analemma, for ſolving the Problems of the Celeſtial 
Globe, Price 38. 6d. 


10. Deſcription of theſe four Inſtruments, given gratis with the 
I N 


. The Nautical Pocket- Place. Price 6d. 
bt Map of the Country eleven Miles round Briſtol, Price 


16s. 6d. fitted up. 


13. Plan of the City of Briſtol, Price 15. 6d. 

14. His Map of the County of Devon, which Aarnnes the 
Premium of 100). of the Society of Arts, &c. Price 21. 

15. An abridged Map of the Country round Bri#o!, Prins 58. 


Bals Tol, June 1, 1590. 


The Tzrms of Admiſſion into the ACADEMY, 
Intended to be opened by B. DONN, . 
As he purpoſes to take but a ſmall N umber of Pupils, 


Will be as under: 


OR Education in the firſt Principles of Grammar, Writing, and 
Arithmetick, a Guinea a Quarter, and a Guinea Entrance, 
Book-Keeping, Geography, Navigation, Fortification, and 
Gunnery; Aſtronomy, Mechanics, or any other of the Mathe- 
matical and Philoſophical Sciences, a Guinea a Month; the firſt 
to be paid for at Entrance. But if the Pupil engages for a Vear at 


leaſt, two Guineas a Quarter, and a Guinea Entrance. Two 


Vacations a Year, each one Month; one at Chriſtmas, the other at 
Midſummer. 
No common Boarders will be received, but a few Young Gentle- 


men may be taken as Parlour Boarders, at Forty Pounds per Ann. 


and Five Guineas Entrance. Education i in the above Sciences i in- 
cluded, but not Waſhing. 
N. B. No Day Pupils, if deſired by evolve Boarders. 


„Latin, Greek, French, Dancing, &c. &c. if defired, on 


paying! the uſual Prices: 
| I See Back of the Title Page. 


ProPosALS ; for Publiſhing by Subſcription, 


A Ma of thz* WESTERN CIRCUIT of Eaglane 5 


By BENJAMIN DONN and ASSISTANTS, 
CONDITIONS. | 


1. The Map will be more than Five Feet in Length, and about 
Three Feet in Breadth; and will be geo-hydrographically delineated 
by a Scale of a Quarter of an Inch to a Mile ; partly from the beſt 
Materials which can be procured, either by Purchaſe or Communi- 
cations of ingenious Friends, and partly from ſome new Meaſures, 
of Roads, Obſervations, &c. 

2. A rough Plan of a conſiderable Part of this Work being 
already made, and the Author in Poſſeſſion of good Materials for 
moſt of the remaining Part, he will be enabled to put a Copy into 
the Hands of a good Engraver without Loſs of Time after 500 
Maps are ſubſcribed for; and as he is already honoured with many 
reſpectable Names, he flatters himſelf the Subſcription will ſoon be 
filled, and that he ſhail be able to deliver the Maps to the Sub- 
ſcribers within two Years from the Date hereof. 

3- The Subſcribers Maps will be divided with Colours. Sus- 
SCRIPTION One Guinea, — Half to be paid at ſubſcribing, the other 
Part on Delivery of the Map in Sheets. 

N. B. Bookſellers and other Perſons ſubſcribing for, or pro- 
curing ſix Subſcriptions, ſhall have a ſeventh Map gratis. 


* Containing the Counties of Gall, Dewon, Somerſet, Dorſet, Wilts, 


and Hants. Allo the whole 8 War: 


part of the Engliſb Channel, with 
the Soundings, &c. 8 90 glyſh 


